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ABSTRACTIn the Amazon basin it is distributed the greatest diversity of freshwater 
fish in the world, but presents less than half of the species described and/or 
with little knowledge about its biology and distribution. This work presents 
the composition of the ichthyofauna Igarapé Praquiquara, located in the 
municipality of Castanhal, belonging to the Northeast Atlantic Hydrographic 
Region, Brazil, through collections were conducted in the years 2014 and 
2015. A total number of 1,073 fish were sampled, belonging to five orders, 16 
families, 35 genus and 42 species. Characiformes and Perciformes were the 
most predominant orders, Cichlidae and Characidae were the most abundant 
families, and Bryconops giacopinni, Cyphocharax gouldingi, Astyanax sp., 
Geophagus proximus and Satanoperca jurupari the most abundant species. 
Igarapé Praquiquara is composed of species with moderate commercial interest 
for commercial aquariums, with the presence of species cultivated in other 
regions. A structural analysis of the igarapé fish community is recommended 
in order to identify which factors are responsible for the composition of the 
ichthyofauna present, as well as the influence of the dam on the dispersion, 
distribution and reproduction of species.
KEYWORDS: Amazon basin, Amazonian fish, biodiversity, ichthyofauna, “Igarapé 
Praquiquara”.
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RESUMEN
En la cuenca del Amazonas se distribuye la mayor diversidad de peces de agua 
dulce del mundo, pero menos de la mitad de las especies estan descritas, se conoce 
muy poco sobre su biología y distribución. Este trabajo presenta la composición 
de la ictiofauna de arroyo Igarapé Praquiquara, ubicada en el municipio de 
Castanhal, perteneciente a la Región Hidrográfica del Atlántico Noreste, a 
través de colecciones realizadas en los años 2014 y 2015. Se muestrearon un 
total de 1,073 peces, pertenecientes a cinco órdenes, 16 Familias, 35 géneros 
y 42 especies. Hubo predominio de Characiformes y Perciformes, con mayor 
abundancia de las familias Cichlidae y Characidae, y las especies más abundantes fueron Bryconops giacopinni, Cyphocharax gouldingi, Astyanax sp., Geophagus 
proximus y Satanoperca jurupari. La ictiofauna del Igarapé Praquiquara está 
compuesta por especies de interés comercial moderado dirigidas al acuario, con 
la presencia de especies cultivadas en otras regiones. Se recomienda un análisis 
estructural de la comunidad de peces Igarapé para identificar qué factores son 
responsables de la composición de la ictiofauna presente, así como la influencia 
de la presa en la dispersión, distribución y reproducción de la especie.
PALABRAS CLAVE: Cuenca Amazónica, biodiversidad, peces amazónicos.
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INTRODUCTION
The Neotropical region (part of Central America 
and the southern part of the continent) is 
estimated to contain between 8,000 and 9,000 
species of freshwater fish described, with Brazil 
harboring the greatest diversity of these species, 
about 21% (Buckup et al., 2007; Nogueira et al., 
2010). Within the Neotropical region, the Amazon 
is worth mentioning, because it presents a great 
diversity of water bodies, composed of numerous 
small streams that contribute to the formation of 
large rivers (Cáuper, 2006).
Despite recent genetic studies and the 
discovery/description of new species, all fish 
remain far from being fully documented and 
studied (Nogueira et al., 2010). However there 
are estimates that the diversity of fish in the 
Amazon basin is around 5,000 species (Lowe-
McConnell, 1999). In contrast, Nogueira et al. 
(2010) comments that in spite of the current 
advances in the knowledge of the ichthyofauna, 
species extinctions occur in Brazilian freshwater, 
and many species may be under threat even 
before they are formally described or studied in 
basic aspects of natural history. 
The composition of the ichthyofauna of a 
water body is related to several factors, among 
them: local environmental conditions, landscape 
characteristics, climatic variations occurring at 
different temporal scales, characteristics of the 
regional set of species, historical factors, as well 
as intrinsic species characteristics (Bastos, 2013; 
Brejão et al., 2013).
Knowledge of fish composition is an initial and 
indispensable step to obtain basic information 
to foster management actions and preservation 
of an area (Montag et al., 2008). In this context, 
the present study presents the composition of the 
ichthyofauna of the Igarapé Praquiquara, located 
in the municipality of Castanhal, belonging to the 
Northeast Atlantic Hydrographic Region, Brazil, 
through collections made in the years 2014 and 
2015.
MATERIALS AND METHODS
STUDY AREA
The Igarapé Praquiquara located in the region 
of the middle Apeú River, located in Castanhal, 
Eastern Amazon (Figure 1), 63 km close to 
the BR 316 highway, in an area belonging to 
the Hydrographic Atlantic Northeast Region, 
conforming the basins of the Guamá-Moju, Gurupí 
and Atlantic basins (Pará, 2012). The springs 
of the Igarapé are located within the Instituto 
Federal do Pará (IFPA - Campus Castanhal) and 
along the right and left bank is the Fazenda Escola 
de Castanhal of the Universidade Federal Rural da 
Amazônia (FEC/UFRA) (Santos & Chagas, 2016).
The weather of the region is characterized by 
humid metamorphic equatorial, corresponding 
to the Ami type, according to the classification 
of Köppen. According to Silva et al. (2011), it 
presents high temperature with an average of 25 
ºC, maximum close to 40 ºC, but with small thermal 
amplitudes, abundant precipitation, about 2,200 
mm year-1 and relative humidity between 85% 
and 90%. Moraes et al. (2005) mentioned that 
the seasonal variation of the region is divided in 
a rainy season (December to May) and by a less 
rainy season, characterized by "dry period" (June 
to November).
All collections were carried out between 
September 2014 and May 2015, collecting 
during the dry and rainy periods. The collections 
were performed at six points along the Igarapé 
Praquiquara, one at the dam level and the other 
sampling points in the course of the water body. 
Point 1 (P1) (Figure 1) corresponds to the flooded 
area after the construction of the dam, presenting 
the greater depth than the other points, where 
tambaqui (Colossoma macropomum Cuvier, 
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1818) is cultivated in tanks-nets. Point 2 (P2) 
(Figure 1) is delimited between the spillway of the 
dam (downstream) and the settling basin. Point 3 
(P3) (Figure 1) delimits the portion of the Igarapé 
that functions as the settling basin of the FEC 
fish farm. Points 4, 5 and 6 (respectively, P4, P5 
and P6) correspond to the course of the Igarapé 
Praquiquara which presents dense semi-enclosed 
vegetation cover.
SAMPLING METHODOLOGY
The paraphernalia used were: hand trawls, 
trawls, gillnet and "tarrafas". The mesh sizes of 
the fishing nets, as well as the points in which 
they were used, are described in Table 1. The use 
of the waiting network 3 and 4 only in P1 and P2 
occurred due to the network dimensions (100 
meters in length and 2 meters in height), making 
it impossible to insert these devices in the other 
points. With the same justification, nets 1 and 2 
were inserted only at points P1 to P4, because 
points P5 and P6, the depth does not exceed 0.6 
m, using only the tarrafa and the hand and drag.
Waiting nets were installed in the morning, 
afternoon and evening, making observations 
every four hours (except during dawn). This 
Figure 1: Location of sampling points in Igarapé Praquiquara, Eastern Amazonia, Brazil.
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procedure systematized and guaranteed the same 
collection effort for all sampling stations. The 
other method of sampling is considered random, 
with the use of flasks, gillnets and hand net. The 
flasks were operated with six bids at each station, 
the hand and trawl nets were operated ten times 
per sampling station randomly and adjacent to the 
sample stations where the gill nets were installed.
Captured fish were photographed and 
released again in the “Igarapé”, thus avoiding the 
mass mortality of the biota. The images made 
in a photographic camera on an ichthyometer, 
enabled the taxonomic identification through the 
external morphological characteristics and the 
later morphometric analysis of the species found.
Fish sampled were identified at the lowest 
possible taxonomic level according to available 
literature (Géry, 1977; Santos et al., 1984; 
Cervigón et al., 1992; Santos et al., 2004; Nelson, 
2006; Santos et al., 2006; Soares et al., 2008; 
Zuanon et al., 2008; Queiroz et al., 2013c, 2013b, 
2013a; Vieira et al., 2016).
After the taxonomic identifications, the 
presence of the fish in the red list of endangered 
species of the International Union for Conservation 
of Nature and Natural Resources (IUCN) (http://
www.iucnredlist.org), identifying the category in 
which the species are classified.
DATA ANALYSIS
The composition of the community was described 
through ecological indexes, such as constancy, 
relative abundance, absolute wealth (Krebs, 
1978).
The constancy (C) expresses the relation 
between the number of samples in which a 
particular species is present and the total number 
of samples carried out, being expressed by 
equation  C =      x 100  , where Ni is the number 
of samples that species i is present and N is the 
total number of samples. According to Rodrigues 
(2010), C > 50% are considered constant species, 
25 ≥ C < 50% are considered as ancillary species 
and below C < 25% are considered as accidental 
species. The relative abundance (Ab) expressed 
between the abundance ratio of a given species 
and the total abundance of individuals found, is 
expressed by the following equation C =      x 100, where Ai is the abundance of species i and At 
the total abundance of individuals. The absolute 
wealth (S) simply expresses the total number of 
species observed at the end of sampling.
RESULTS
The dataset of the abundance and diversity of 
the ichthyofauna of the Igarapé Praquiquara are 
available in Chagas et al. (2017), on the digital 
platform PANGAEA (Data Publisher for Earth 
&Environmental Science).
A total of 1,073 fish were sampled, belonging 
to five orders (Characiformes, Perciformes, 
Siluriformes, Gymnotiformes and Beloniformes), 
16 families, 35 genera and 42 species. The 
diversity of species presented a mean of 
17.12±3.75 (mean±SD), ranging from 10 
(May/2015) to 21 (February/2015) species and 
in number of individuals with a mean of 1134.12 
± 30, 29, between 97 (December 2014) and 189 
(January/2015) (Figure 2). The rainy season 
was superior in abundance of individuals (662 
ind.) And species diversity (34 spp.) Compared 
to the "dry" period, with 4111 individuals and 33 
species.
Characiformes was more abundant in number 
of families (56.3%, represented by nine families), 
followed by Perciformes, Siluriformes, and 
Gymnotiformes (12.5%, with two families each) 
and Beloniformes (6.3 %, with only one family). 
The systematic list of fish species found in the 
Igarapé Praquiquara is shown in Table 1, in 
systematic order from highest to lowest taxonomic 
level. 
Ni
N
Ai
At
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Figure 3. Diversity of species and families by order of the 
ichthyofauna found in the Igarapé Praquiquara.
Figure 4. Diversity by family of the ichthyofauna found 
in the Igarapé Praquiquara.
Figure 5. Plenty of individuals per family of the 
ichthyofauna found in the Igarapé Praquiquara.
Figure 2. Time variation of the abundance of 
individuals and species diversity.
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Figure 6: Potamorrhaphis guianensis (a), Leporinus friderici (b), Acestrorhynchus falcirostris (c), Acestrorhynchus 
falcatus (d), Astyanax sp. (e), Cyanocharax sp. 1 (f), Cyanocharax sp. 2 (g), Hemigrammus rodwayi (h), Hemigrammus 
sp. (i), Hyphessobrycon bentosi rosaceus (j), Moenkhausia oligolepis (k) and Poptella compressa (j). Scale: 8 mm (e, f, 
g, h, i, j e k), 10 mm (l), 30 mm (b e d) e 50 mm (a e c)
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Figure 7: Roeboides affinis (a), Chilodus punctatus (b), Characidium etheostoma (c), Cyphocharax gouldingi (d), 
Hydrolycus armatus (e), Bryconops giacopinni (f), Rhabdolichops sp. (g), Eigenmannia sp. (h) and Electrophorus 
electricus (i). Scale: 5 mm (c), 10 mm (b e d), 12 mm (f), 20 mm (a), 40 mm (h), 50 mm (g), 60 mm (i) e 100 mm (e).
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Figure 8: Metynnis fasciatus (a), Metynnis guaporensis (b), Metynnis maculatus (c), Metynnis hypsauchen (d), 
Serrasalmus altispinis (e), Aequidens sp. (f), Chaetobranchus flavescens (g) and Cichla monoculus (h). Scale: 10 mm 
(e), 12 mm (a), 15 mm (b), 20 mm (d e g), 25 mm (c), 30 mm (f) e 40 mm (h).
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Figure 9: Cichlasoma orientale (a), Crenicichla lepidota (b), Geophagus proximus (c), Satanoperca jurupari (d), Heros 
efasciatus (e), Heros severus (f), Hoplias malabaricus (g) and Mesonauta festivus (h). Scale: 10 mm (h), 20 mm (a), 
30 mm (c e d), 40 mm (b, e e f) e 60 mm (g).
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Figure 10: Corydora julii (a), Ancistrus sp. (b), Farlowella hasemani (c), Rineloricaria platyura (d) and Hemiodontichthys 
acipenserinus (e). Scale: 10 mm (a e b) 20 mm (d e e) e 50 mm (c).
Table I: Fishing nets used in the biological sampling of the 
Igarapé Praquiquara, indicating the respective mesh size and the 
places of use (gray color).
Network type P1 P2 P3 P4 P5 P6
Gillnet 1 (mesh 15 mm)
Gillnet 2 (20 mm)
Gillnet 3 (25 mm)
Gillnet 4 (30 mm)
“Tarrafa” (10 mm)
Hand trawls (5 mm)
Trawls (5 mm)
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Table 2: Abundance of the ichthyofauna found in the Igarapé Praquiquara in the sampled months. Legend: constant 
species (c), accessory (a) and occasional (o).
Order Family Species
2014 2015
Total C
Sep Oct Nov Dec Jan Feb Apr May
Beloniformes Belonidae Potamorrhaphis guianensis 2 2 o
Characiformes Acestrorhynchidae Acestrorhynchus falcatus 5 3 2 1 1 12 c
Acestrorhynchus falcirostris 9 1 2 2 1 15 c
Anostomidae Leporinus friderici 2 2 o
Characidae Astyanax sp. 40 34 74 o
Cyanocharax sp. 15 1 9 4 29 a
Cyanocharax sp.2 3 3 o
Hemigrammus rodwayi 14 14 o
Hemigrammus sp. 16 2 18 o
Hyphessobrycon bentosi 
rosaceus 
4 1 2 2 23 1 33 c
Moenkhausia oligolepis 2 26 6 4 38 a
Poptella compressa 5 10 4 19 a
Roeboides affinis 7 7 o
Chilodontidae Chilodus punctatus 1 2 1 4 a
Crenuchidae Characidium etheostoma 1 1 o
Curimatidae Cyphocharax gouldingi 10 66 27 6 31 21 4 27 192 c
Cynodontidae Hydrolycus armatus 1 1 2 o
Iguanodectidae Bryconops giacopinni 22 22 20 50 40 49 79 282 a
Serrasalmidae Metynnis fasciatus 1 2 3 o
Metynnis guaporensis 1 3 7 2 2 15 c
Metynnis maculatus 3 1 4 8 8 24 c
Metynnis hypsauchen  1 1 2 o
Serrasalmus altispinis  3 1 4 o
Erythrinidae Hoplias malabaricus 1 2 1 3 7 a
Gymnotiformes Gymnotidae Electrophorus electricus 2 2 o
Sternopygidae Eigenmannia sp. 2 2 o
Rhabdolichops sp. 2 2 o
Perciformes Cichlidae Aequidens sp. 2 2 4 o
Chaetobranchus flavescens 6 6 o
Cichla monoculus 23 1 3 1 2 2 1 33 c
Cichlasoma orientale 2 2 o
Crenicichla lepidota 4 4 1 9 a
Geophagus proximus 4 4 7 5 10 17 5 52 c
Heros severus 4 13 3 15 3 5 2 2 47 c
Heros efasciatus   2 3 4 4 13 a
Mesonauta festivus 2 1 3 o
Satanoperca jurupari 8 15 2 11 1 4 3 4 48 c
Siluriformes Callichthyidae Corydora julii 1 2 3 o
Loricariidae Ancistrus sp. 1 4 2 4 2 13 c
Farlowella hasemani 3 3 o
Hemiodontichthys 
acipenserinus 
6 3 9 o
Rineloricaria platyura 2 5 8 5 20 a
Total 155 129 127 97 189 146 97 133 1073
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The superiority of Characiformes is reflected in 
abundance (73.9%, representing 793 individuals) 
and species diversity (52.4%, represented by 22 
species), followed by Perciformes (20.9%, with 
224 ind. and 26.2%, with 11 spp.), Siluriformes 
(4.5%, with 48 ind. and 11.9% with five spp.), 
Gymnotiformes (0.6%, with six ind. and 7.1 
(with two species) and Beloniformes (0.2%, with 
two species and 2.4% with only one species) 
(Figure 3).
Cichlidae presented the most diverse family 
(10 spp.), Followed by Characidae (nine spp.), 
Serrasalmidae (five spp.), Loricariidae (four spp.), 
Acestrorhynchidae and Sternopygidae (two spp. 
with only one species (Figure 4). In relation to 
the abundance of species, Iguanodectidae was 
more abundant, with 26.3% (282 ind.). The other 
families most abundant were Characidae (20.9% 
and 235 ind.), Cichlidae (20.2% and 217 ind.) and 
Curimatidae (17.9% and 192 ind.), the remaining 
families being less than 10 % of representativeness 
(Figure 5).
The five most abundant species were Bryconops 
giacopinni (Fernández-Yépez, 1950) (26.3%, with 
282 ind.) (Figure 7F), Cyphocharax gouldingi 
Vari, 1992 (17.9%, with 192 ind.) (Figure 7D ), 
Astyanax sp. (Heckel, 1840) (4.5%, with 52 ind.) 
(Figure 6E), Geophagus proximus (Castelnau, 
1855) (4.8%, with 52 ind.) (Figure 9C) and 
Satanoperca jurupari (Figure 9D), with only C. 
gouldingi, S. jurupari and Heros severus Heckel, 
1840 (Figure 9F) were present in all samples. In 
relation to the frequency of the species found, 12 
were classified as constants, eight by accessory 
and 22 by occasional (Table 2).
DISCUSSION
The diversity of species verified in this study 
(33 spp.) was verified by Anjos et al. (2015) who 
comments, through a bibliographical review of 
ichthyofauna surveys in “Igarapés” in the Amazon 
region, a diversity ranging from 10 to 61 species.
The dominance of Characiformes in the Igarapé 
Praquiquara was already foreseen, given the 
abundance of this order, which, together with the 
Siluriformes, predominate the composition of the 
Amazonian ichthyofauna (Lowe-McConnell, 1999; 
Barletta et al., 2010; Brejão et al., 2013; Furtado 
Jr. et al., 2016; Farias et al., 2017). Súarez (1998) 
comments that the dominance of Characiformes 
is attributed to the greater capacity of these fish 
to obtain oxygen from upper layers of the water 
column. The higher proportion of Characiformes 
may represent up to 70% of the composition 
(Araújo et al., 2009; Anjos et al., 2015), however, 
there are studies, as well as Pinheiro et al. (2016) 
in the Amazon region, which do not present the 
highest dominance of this order of fish. The low 
abundance of Siluriformes found in this study was 
related to their benthic behavior, which made it 
difficult to capture the specimens with the fishing 
gear used. Similar results were observed by Costa 
et al. (2011) in the survey of the ichthyofauna 
carried out in Lake Catalão, Amazonas and 
Pinheiro et al. (2016) in Lake Maicá, Santarém.
The greater representativeness of Characidae 
and Cichlidae in abundance of individuals and 
species diversity, respectively, is quite common in 
surveying fish communities in the Amazon, such 
as, for example, in Marajo Island (Montag et al., 
2009), on the river Trombetas (Ferreira, 1993), in 
the region of Caxiuanã (Montag, 2008) and Lake 
Maicá (Pinheiro et al., 2016), perpetuating in 
several other studies. The superiority of these two 
families was evidenced by Brejão et al. (2013) in 
several rivers located in the northeast of the state 
of Pará. The greater abundance of the caracídeos 
between families evidenced in the Igarapé 
Praquiquara reflects two characteristics of this 
group, that usually presents species of small size 
and with great shoals (Buckup, 1999).
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According Ferreira (1993), species abundance 
is one of the most important parameters in fish 
community studies because it reflects the amount 
of fish in a location. However, it is one of the 
most difficult parameters to determine in the 
Neotropical region, since the great diversity of 
forms and habits presented by the fish (Ferreira, 
1993). 
Of the species found in the Igarapé Praquiquara, 
only Corydora julii Steindachner, 1906 (Figure 
11A), Hyphessobrycon bentosi rosaceus Durbin, 
1909 (Figure 7J), Crenicichla lepidota Heckel 
(Figure 10B), 1840, Moenkhausia oligolepis 
(Günther, 1864) (Figure 6K) and Ancistus sp. 
(Figure 10B) was cited by Carvalho Júnior (2008) 
as species of ornamental interest distributed in 
the region. However, there are species found in 
this study that are economically important for 
cultivation, fishing or aquaria. (Venere & Garutti, 
2011).
Of the species that make up the ichthyofauna, 
three are on the IUCN Red List of Threatened 
Species, classified as a Least Concern, among 
them the cichlid Crenicichla lepidota Heckel, 1840 
(Figure 10B), this classification is attributable to its 
wide distribution and the absence of threats (Reis 
& Lima, 2009a), the gymnotiform Electrophorus 
electricus (Linnaeus, 1766) (Figure 8I) due to its 
large distribution, their ability to occupy a variety 
of habitats and the absence of any widespread 
threats of major importance to this species (Reis 
& Lima, 2009c) and the caracid Roeboides affinis 
(Günther, 1868) (Figure 7A), present in this 
classification due to being a species is extremely 
widespread, common and not threatened (Reis & 
Lima, 2009b).
The presence of harmful fish, such as E. 
electricus, in areas where there is a constant 
presence of the public (e.g., academic activities), 
must be registered, as well as done by Chagas et 
al. (2017). 
Record of occurrence of species are of vital 
importance, not only in the Amazon region, but in 
all national territory (Aloísio et al., 2005; Chagas 
& Barros, 2018), due mainly to the presence of 
several large hydrographic systems in Brazil, 
which reflects a high diversity of freshwater 
fish, presenting a considerable distinction in the 
diversity of each other (Chagas et al., 2017).
The conservation of Amazonian ichthyofunistic 
diversity is important, mainly due to the anthropic 
impacts, which causes many species to extinct 
even before being cataloged (Barletta et al., 2010).
The ichthyofauna of the Igarapé Praquiquara 
is composed of fish belonging to five large taxa, 
predominantly Characiformes and Perciformes, 
mainly due to the abundances of the Characidae 
and Cichlidae families. Also noteworthy are the 
presence of species of commercial food interest 
(e.g. Leporinus friderici) and the branch of 
aquarium (e.g. Heros severus and Corydora julii).
It is necessary to monitor the quality of water 
in the Igarapé Praquiquara due to the presence of 
the fishery of the UFRA and several pasture areas 
and agricultural farms around the stream, which 
may result in the disposal of effluents in the water 
body.
It is recommended an analysis of the structure 
of the fish community, in order to verify which 
factors are determinant for the composition of the 
ichthyofauna of Igarapé Praquiquara, analyzing 
the influence, for example, between seasonal 
periods, trophic levels and above all the influence 
of the dam species dispersal, distribution and 
reproduction.
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